Background
Under nutrition is one of the world's most serious but least addressed health problems (The lancet, 2008). The human and economic costs are enormous, falling hardest on the very poor and on women and children. In developing countries nearly one-third of children are underweight or stunted.
Under nutrition interacts with repeated bouts of infectious disease, causing an estimated 3.5 million preventable maternal and child deaths annually (Bryce et al, 2008 ) and its economic costs in terms of lost national productivity and economic growth are huge. Children who are undernourished between conception and age two are at high risk for impaired cognitive development, which adversely affects the country's productivity and growth. The economic costs of under nutrition and overweight include direct costs such as the increased burden on the health care system, and indirect costs of lost productivity. Malnutrition is widespread in Cameroon especially in the northern regions of Cameroon and in rural areas. The 2014 multiple indicators cluster survey (MICS) revealed that about 32 % (Estimated 1,163,000 children) of children under the age of five are stunted, 15% are underweight, and 5% are wasted. It is estimated that about one-third of stunted children in the CEMAC countries live in Cameroon. Cameroon is among the 36 countries of the world which are most affected by stunting (Lancet series, 2008). Annually Cameroon loses over US$187 million in GDP to vitamin and mineral deficiencies (World Bank, 2016, Cameroon, Nutrition at a Glance). The prevalence of stunting imposes significant costs on the Cameroonian economy as well as society. The high mortality due to malnutrition leads to the loss of the economic potential of the child. It affects children in many ways, predisposing them to different infectious diseases, psychosocial mal-development, and cognitive deficiencies.
Factors associated with stunting have been identified elsewhere and include, age, sex, education, household size, lower socioeconomic status, child feeding practices, urban rural residence. Many studies have looked into issues of malnutrition in Cameroon; however, little efforts have been devoted
Sample size and sampling process
The choice of the sample size of a household survey such as the MICS survey is a compromise between what is required from the sampling accuracy view point and what is feasible from the practical view point including but not limited to budget, field and administrative staff, technical resources, quality control, time constraints, management, sustainability. The larger the sample size, the more precise the survey estimates are and therefore the sampling errors are reduced. However, nonsampling errors generally predominate over sampling errors in large-scale surveys. It is therefore important that the sample size does not exceed the maximum practicable. The Cameroon MICS5 survey targeted a representative sample of 10,746 households. A total of 22 sampling strata were defined using stratified multi-stage cluster sampling approach. The sample was selected in two steps. Within each stratum, a number of census enumeration areas were systematically selected with a probability proportional to size. Following the establishment of a list of households in selected enumeration areas, a systematic sample of 24 urban and 21 rural households was drawn in each sample counting area. The sample was stratified by region, urban and rural and not self-weighted. Weighting was used to ensure the actual representativeness of the sample at the national level and at each region. The actual Sample size used for this study was 3085 children under five distributed into 674, 623, 962 and 825 respectively for the Adamaoua, East, far North and north regions.
Study variables
Stunting status is established by height-for-age Z-scores (HAZ) indicator using the WHO Growth Standard. Independent household and individual variables was considered at the same level, because, the number of children is lower than households in each strata.
Dependent variables including children characteristics (nutrition) and independent variables; child feeding and caring practices; mother characteristics (literacy, education) and household characteristics (urban/rural, head of household characteristics, were considered.
Data handling and analysis
The analysis explored bivariate analysis with the under 5 year's old dataset resulting from the children module of the survey. SPSS package 16.0 versions were used to perform the analysis. Linear test were conducted on the data and confirmed the symmetric nature of data followed by bivariate ANOVA test that was used to test for association between stunting and associated factors. The results indicate that stunting was the most common malnutrition problem amongst children under-five in Cameroon and in all four regions of study with prevalence rates of 31.7% at national level, 37.8%, 35.8%, 41.9% and 33.8% respectively in the Adamaoua, East, Far North and North regions. Stunting levels in all study areas exit the WHO 30% serious threshold with the Far North region leading with a prevalence rate above the WHO 40% critical threshold. ISSN: 2520-3134 Determinants of stunting relationship between, child, maternal, economic and residential factors and child stunting. Adamaoua region A comparison of stunting between males and females showed that slightly more boys are affected than girls. However, there was no significant relationship between sex of child and stunting.
Results

Infant and young child feeding practices
On the age of child, a significant relationship exists between the age of the child and severe stunting (p=0.017). Children below the eleven months were less stunted than those between that ages of 12 to 59 months. Results Also indicate that there were more stunted children I rural areas than in urban areas. However there exist no significant relationship between child's residence area and child's stunting Regarding mother's level of education, results indicate mothers who have never attended school have the highest number of stunted children, followed by those with primary level and hen those with secondary education. Again, bivariate analysis reveals there is no significant relationship between mother's level of education and child's stunting.
On the economic well-being of family, results indicate that children from second level as well as average homes were more affected by stunting whereas those from very poor and very rich homes were less affected by stunting. However, there was no significant relationship between family's economic well-being and child's stunting. A comparison of stunting between males and females showed that slightly more boys are affected than girls. However, there was no significant relationship between sex of child and stunting.
East region
On the age of child, a significant relationship exists between the age of the child and severe stunting (p=0.038). Children below the eleven months were less stunted than those between that ages of 12 to 59 months. Children aged 12-23 are the most affected by stunting.
Results Also indicate that there were more stunted children I rural areas than in urban areas. However there exist no significant relationship between child's residence area and child's stunting Regarding Mother's level of education, results indicate mothers who have never attended school have the highest number of stunted children, followed by those with primary level and hen those with secondary education. Again, bivariate analysis reveals there is no significant relationship between mother's level of education and child's stunting.
On the economic well-being of family, results indicate that children from second level as well as average homes were more affected by stunting whereas those from very poor and very rich homes were less affected by stunting. However, there was no significant relationship between family's economic well-being and child's stunting A comparison of stunting between males and females showed that slightly more boys are affected than girls. However, there was no significant relationship between sex of child and stunting. On the age of child, a significant relationship exists between the age of the child and stunting (p=0.034). Children aged 36-47 months are the most affected by stunting.
Far north region
Results Also indicate that there were more stunted children in rural areas than in urban areas and that there exists a significant relationship between child's residence area and child's stunting(p=0.045) Regarding mother's level of education, results indicate mothers who have never attended school have the highest number of stunted children, followed by those with primary level and then those with secondary education. Again, bivariate analysis reveals there is no significant relationship between mother's level of education and child's stunting.
On the economic well-being of family, results indicate the poorer the family the more stunted is the children. More stunted children were found in very poor homes followed by second level homes then average homes and lastly in very rich homes. However, there was no significant relationship between family's economic well-being and child's stunting North region A comparison of stunting between males and females showed that more boys are affected than girls. However, there was no significant relationship between sex of child and stunting.
On the age of child, a significant relationship exists between the age of the child and stunting (p=0.017). Children aged 48-59 months are the most affected by stunting (p=0.006).
Results Also indicate that there were more stunted children I rural areas than in urban areas. However there exist no significant relationship between child's residence area and child's stunting Regarding mother's level of education, results indicate mothers who have never attended school have the highest number of stunted children, followed by those with primary level and then those with secondary education. Again, bivariate analysis reveals there is no significant relationship between mother's level of education and child's stunting.
On the economic well-being of family, results indicate the poorer the family the more stunted are the children. More stunted children were found in very poor homes followed by second level homes then average homes and lastly in very rich homes. However, there was no significant relationship between family's economic well-being and child's stunting.
Discussion
Infant and young child feeding practices
The study reveals global poor feeding practices for children across all four regions with proportion of children having a minimum acceptable diet far below the acceptable threshold of 70%. The situation is worst in the East region followed by the North, then the Far north, ending with Adamaoua with proportions of 9.9%, 14%, 17.5% and 33.2% respectively. The East and North regions are below national proportion of 16.6%. The results also show that across all four regions of study MAD increases with age with children aged 6-11 months being the most affected by poor feeding practices. These results confirm distributions of MAD within age groups at national level as revealed by MICS5 Survey of 2014 However statistical analysis did not show this difference between age group and feeding practices except for the Far North region where the children aged 6-11 months are the most affected (p=0.002).. The poor feeding and consequent low proportion of children with minimum acceptable diet could be linked to factors such as lack of knowledge, influence of culture custodians, limited availability and access of households to complementary food, patterns and burden of work and other responsibilities and limited involvement of men to the day-to-day care of the child as revealed by 
Prevalence of stunting, wasting and underweight
In Cameroon as well as to the study areas and other countries, malnutrition among children is a major public health problem. The findings of this study revealed that almost one-third of children 6-59 months in Cameroon and in all four regions of study are affected by stunting. The prevalence of stunting was found to be 31.7% at national level, 37.8%, 35.8%, 41.9% and 33.8% respectively in the Adamaoua, East, Far North and North regions. Stunting levels in all study areas exit the WHO 30% serious threshold with the Far North region leading with a prevalence rate above the WHO 40% critical threshold.
Wasting also was proven by the study to be a public health problem In the East, Far north and north regions with respective prevalence's of 7.8%, 9.0% and 10.1% all situated in the WHO poor nutrition situation thresholds. With regards to underweight, the Adamaoua regions with a prevalence rate of 16.3% has a serious malnutrition problem while the East, Far North and North regions with prevalence rates of 21.1%, 30.1% and 20.4% respectively present a critical malnutrition situation with regards to WHO classification
Associated factors for stunting
When we compared the present finding to the cut off point for public health significant, which is >30% for stunting, it is too high which needs the attention of all concerned bodies.
Sex and age of children were important demographic variables and were the primary basis of demographic classification in this study. The risk of malnutrition increases with age across all four regions. The highest risk of stunting was among children age 36-45 months (10.2%, 8.8%, 11.9%, and 10.4% respectively in the Adamaoua, East, Far North and North regions) followed by children aged 12-23month,while children aged 0-5 months and 6-11months were the least affected by stunting. This finding was consistent with other studies done in Rural Rwanda, which shows that the main contributing factors for under-five stunting were found age of the child (Joyce et al 2015) .
Finding from Ethiopia also shows, the prevalence of stunting among children age 6-59 months was about 47%, and the prevalence increased with age through 36-47 months (58%) (Yalew BM, Amsalu F, Bikes D (2014).
In the current study the high rates of stunting observed after 12 months might be linked to inappropriate complementary feeding during the weaning period to stopping breastfeeding earlier than the suggested 24 months. This low risk at 0-5months and 6-11months might be due to the protective effect of breastfeeding, since almost all children, 96.3% in the study area were breastfed and most of them continue to be breastfed throughout the first year of their life.
The results of the present study revealed a higher prevalence of stunting in boys (19.3%, 19.2%, 21.0%, and 19.4% respectively in the Adamaoua, East, Far North and North regions respectively) than girls (17.1%, 15.9%, 18.9%, and 14.9% respectively). However, statistical analysis did not confirm this association between stunting and child sex. These were similar to the results at national level (MICS5 2014) and inverse to other studies were statistical analysis confirmed the association between sex of child and stunting like in done in Ethiopia, findings from West Gojam shows that male children were statistically about 1.5 times more likely to be stunted than female children [Beka T, Wambui K, Zewditu G, Girum T (2009). A study done in South Africa has shown that male preschoolers were at higher risk of being stunted than their female counterparts (Lesiapeto MS 2010).
Regarding the economic well-being of family, results of the present study indicate across three of the four regions of study (East, Far north, and North region) Children from household with the lowest economic quintile are more likely to be stunted while those from household with highest economic quintile are less likely to be stunted. However, there was no significant relationship between family's economic well-being and child's stunting.
Rural children across all four regions were more affected by stunting (22%, 27%, 31.9%, and 27.4% respectively in the Adamaoua, East, Far north and North regions than their urban counterparts (13, 9%, 8%, 8%, and 6.5% respectively). This difference was only statistically proven to be true for the Far north region (p=0.034). ISSN: This results are consistent with those of another studies such as that conducted in Pakistan children where stunting significantly affected rural children (17%) than their urban counterparts 10 %, (p=0.001) (Muhamad .U.M 2011).
In all four regions, stunting amongst children with illiterate mothers was higher as compared to children having mothers with higher education. However this result were not proven to be statistically significant contrary to other studies conducted in Uganda which revealed that parental education was a predictor of under nutrition in children (Kika Funda, 1998)
Conclusion
The research was a secondary data analysis of data extracted from national MICS survey conducted in Cameroon in 2014. The purpose of the study was to identify and determine the factors associated with stunting in the Adamaoua, East, and Far North and North regions of Cameroon. The result of this study revealed that the prevalence of stunting, underweight and wasting among children age 6-59 months was high. Malnutrition continued to be a substantial burden in children age 6-59 months in Cameroon and in particular the four regions of study (Adamaoua, East, Far North and North regions).Following bivariate statistical analysis, age and place of residence of child, were found to be significantly associated with Stunting and that child age was significantly associated with minimum acceptable diet. 
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